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1. O0mue cBeAeHUs O JUCIUILIMHE (MOJTYIIE).

[lenapt0 OCBOEHUS! AUCIUIUIMHBI SBIIAIOTCS M3Y4YEHHE 3aKOHOB PaBHOBECUS U
JBUKCHHSI JKUIKOCTH, (OPM ABIDKEHHUS KUAKOCTU U WX (PU3NYECKON CYIIHOCTH,
NPUIOKEHUE 3aKOHOB PABHOBECHS U IBUYKEHUS )KUJKOCTEH AJI paCYETOB pa3MEPOB
VWHXCHEPHBIX COOPYKEHUW JKEJE3HBIX JOPOr, B3aWMMOJECHCTBYIOIIUMX C BOJHBIMU
IIOTOKaMH.

3amayaMy OCBOEHHUS y4e€OHOW JHUCUUIUIMHBI SABIsETCA (POPMHUpPOBAHUE Y
00y4aromuxcsl TEOPETUUECKUX 3HAHUNW M MPAKTHUYECKUX HABBIKOB, ONPEIEieMbIX
0071acThI0 TTPO(PECCHOHATTEHON NEATETLHOCTH CIEIIHATNCTOB U HEOOXOIUMBIX IS
oOecrieueHnsT W3BICKAHWN, MPOEKTUPOBAHMS, CTPOUTENHCTBA M OKCIUTyaTalluu
WHXEHEPHBIX COOPYKEHUM Ha IKEJIE3HbIX JOpOrax, B3aUMOJECHCTBYIOLIUX C
NOTOKaMU JKUJKOCTEH, myTeM (OpMHUPOBAHMS CIEAYIOIIMX KOMIIETCHLIUM:
CIIOCOOHOCTH peliaTh MHKEHEPHbIE 33Jjaul B MPOPECCUOHATBHON JEATENBHOCTH C
UCIIOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAyK, MAaTEMaTU4YECKOrO aHajau3a M
MOJIEJIMPOBAHUS; CIOCOOHOCTH OpPraHU30BBIBATH U BBINOJHATH WHXEHEPHBIC
U3bICKAHUS, BKJIIOYAas TEOJE3UYECKHE, TUAPOMETPUYECKHE U  HUHKEHEPHO-
re0JIOTHYECKUE pabOThI

2. [Inanupyemblie pe3ysbTaTbl OOYUYEHHS MO JUCHUTUIMHE (MOYJIIO).

[lepeduerp GopMHpPYEeMBIX PE3ylIbTaTOB OCBOCHHS  00pa3oBaTebHOMN
IporpaMMbl (KOMIETEHIIN) B Pe3yabTaTe 0OYUESHHS 110 TUCIUTUTMHE (MOTYJIIIO):

IIK-4 - criocoOeH OpraHu30BBIBaTh M BBHIMOJIHSATH WHXKEHEPHBIE H3bICKAHUS,
BKJIIOYAs] TE0AC3UYECKHUE, THUAPOMETPUYECKHE U HWHKEHEPHO-T€OJOTUYECKUE
paboTHI.

OOyueHue 1O AWCHUIUIMHE (MOIYJIO) MPEANojaraeT, 4Yro IO €ro
pe3yibpTaTam oOydJaroIuiics OyaeT:

3HaTh:

- OCHOBHBIE 3aKOHBl THJPABIMKA W TUAPOJIOTHUH; IPUHLUI JIECUCTBHUS
U3MEPUTENbHBIX MPUOOPOB M METOAbl MOJEIUPOBAHUSA TUAPABINYECKUX U
TUAPOJIOTMYECKUX ITPOLIECCOB;

- COBPEMEHHBIE aBTOMATH3WPOBAHHBIE METOJbBI THAPABIMYECKHUX PACUETOB
WHXEHEPHBIX COOPYKEHUM, B3aUMOJAEHCTBYIOIIUX C MOTOKAMU KUJIKOCTEM.

YMmerh:

MPUMEHATh METOJIbl TEOPETUYECKOTO M IKCIEPUMEHTAJIBHOTO HCCIICA0BAHUS
TUJIPABIMYECKUX U TUAPOJIOTHUECKUX MTPOIIECCOB U SABJICHUM;

- MOJIB30BAThCA M3MEPUTEILHBIMU MTPUOOPAMH; TIPOBOJIUTH SKCIIEPUMEHTHI 110



3aJaHHOM METOAUKE U aHAIIM3UPOBATh UX PE3YJIbTaThI;

- IIPUMEHATH 3aKOHBI THJIPABINUKU U TUAPOJIOTUM I PEUICHUS IIPAKTHYECKUX
3aJlay B 00JIaCTM pacueTa WHKEHEPHBIX COOPYKEHHM, B3aMMOJICHCTBYIOUIUX C
IIOTOKAMH JKMJIKOCTEH, B T. Y. C HCIIOJb30BAaHUEM COBPEMEHHBIX IPOIPAMMHBIX
CPEICTB.

Baagers:

- METOJIaMU TUAPABINYECKUX M THAPOJOTMYECKUX M3MEpPEHUI U crocobaMu
OLICHKU UX pEe3yJIbTATOB;

- COBPEMEHHBIMM aBTOMATU3UPOBAHHBIMU METOAAMHU  TMIPABIMYECKUX
pacyeToB MHXKEHEPHBIX COOPYKEHUW, B3aUMOJCUCTBYIOIIMX C  IOTOKAMH
KUAKOCTEH, I OOOCHOBaHHUS TPUHATUS peEHIeHHH B TPOodecCHOHATBHOM
NEATEIIBHOCTH.

3. O0beM AUCHUIUIUHBI (MOJTYIIS).
3.1. O6mas Tpy10eMKOCTb JUCIUILIAHBI (MOTYJIA).

OOmiast TPyIOEMKOCTbh JUCUMIUIUHBI (MOIyJisi) coctaBisier 4 3.e. (144
aKaJeMUYECKUX Yaca(oB).

3.2. O6bem gucturuiiHbl (MOAyJsi) B ¢GopMe KOHTAKTHOM pabOThI
oOydJaromuxcsi ¢  TMEeAarorHdecKuMH  paOoTHUKamMu ©  (WIM)  JIMIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30oBaTEIHbHOM MPOTPaMMBI Ha UHBIX YCIOBHSX,
IIPY MPOBEJICHUHN YUCOHBIX 3aHATHI:

KoanuecTBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ned

KonrtaktHas paboTa mpu npoBeIeHIH yIeOHBIX 3aHATHH (BCEro): 64 64
B ToMm uncne:

3aHATHSA JIEKIIUOHHOTO TUIIA 32 32
3aHATHSA CEMHUHApPCKOTO TUIIA 32 32

3.3. O0beM aucHMIUIUHBI (MOAIYJsi) B (opMe CcaMOCTOATEIHLHOM padOoThI
oOydJaroruxcsi, a Takke B (oOpMe KOHTAKTHOM pabOThl OO0ydYarOmMXCS C
MeJaroruaecKuMy paboTHUKaMH U (WJIH) JTUIIAMU, TIPUBJICKAEMBIMHU K pean3aliin
o0pazoBaTeNpHON  MPOTpaMMBl HAa  HWHBIX  YCJIOBHSX, TP  TPOBEICHUU
MIPOMEKYTOUHOM aTTecTanuu coctapiser 80 akageMuiecKkux yaca (oB).

3.4. Ilpu oOyueHuu 1Mo UHIUBUYAIbHOMY y4eOHOMY IJIaHy, B TOM YHCIIE MIPU
YCKOPEHHOM OOy4Y€HUH, 00bEM JUCIMIUIMHBI (MOJIYJISI) MOXKET OBITh peajnu30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSTENIbHON paboThl 0OyYarOIIMXCs, a TaKkKe B GopMme
KOHTaKTHOW pabOThl O0OyYaronuxcsi C MeJarorudeckuMu paboTHUKaMU U (WIIH)



JIMIIaMHU, IIPHUBJIICKACMBIMHU K pCaIn3allin O6paBOBaT€HBHOﬁ IIporpaMmMbl Ha HHBIX
YCIOBUAX, ITPHU IIPOBCACHUN HpOMC)KYTO‘lHOﬁ aTTcCTanuu.

4. ConepkaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3aHATHS JIEKIIUOHHOTO THIIA.

y TemaTwka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHuE
n/m

1 |Paznen 1. 'mapaBnuka. 1.1. BBenenue. OCHOBBI THAPOCTATUKH.

[IpemMeT ruaPaBIMKHN U THAPOJIOTHH, X 3HAYEHHUE B XK. . CTpouTenbecTBe. OCHOBHBIE (D)M3. CBOHCTBA
JKuAKocTed. MoJenb HeBA3KOH KuakocTH. CUlbl, AEUCTBYIOLINE B )KUIKOCTH.

I'uapocraTiueckoe AaBiacHUE U ero cBoiicTra. JuddepeHinanbabpie ypaBHEHUS] PABHOBECHS JKUIKOCTH.
OCHOBHOE ypaBHEHHE THAPOCTATUKH, €TO TCOMETPHUCCKHUI U SJHEPreTHUCSCKHI cMBIC. 3akoH [lackas.
AOGCOMI0THOE, H30BITOYHOE U BAaKyyMMeETpHueckoe AaBicHue. Cuiia TaBIeHUs XUAKOCTH Ha TUIOCKHE
MOBEPXHOCTH.

2 |1.2. OcHOBBI TUAPOJMHAMUKH.

OcHOBHBIC IOHATHS. BUABI MBIKEHUS JKUAKOCTEH. [ mapaBimieckoe ypaBHEHHE HEPa3PHIBHOCTH IBIKCHUS
KuAKocTH. JnddepeHtansaple ypaBHEHHS IBIDKSHUS HEBA3KON )KUIAKOCTH. Y paBHeHHe bepHym s
CTPYHKHU U IOTOKA HEBSI3KOW U BA3KOM XKUAKOCTEH, €r0 FT€OMETPUUECKUM U SHEPTETUUECKUIA CMBICIL.

3 |1.3. 'mapaBiauyeckue CONPOTUBIICHUS.

Pexumbl nrkeHus. Buasl ruipaBinueckux cONpoTUBICHUN. [ 'uapaBIuyeckrue 3JIeMEeHThI IOTOKA.
3aBUCUMOCTh IOTEPH HAMIOPA OT CPeAHEN CKOPOCTH MOTOKa. Pacmpesenenue ckopocTeld U MOTEPH 1O ATTMHE
NIPY JIAMUHAPHOM U TypOYJICHTHOM pEKUMaX JABHIKCHHS. MeCTHbBIC TOTePH HAIopa.

4 |1.4. JIBm>keHue KUIKOCTU B HAIOPHBIX TpyOonpoBoaax. McTteuenne sKUIKOCTH Yepe3

OTBCPCTHA U HACAIKH.

Buns! Tpy6ompoBogoB. OcHoBHBIE pacueTHbIE (popMynbl. OCOOCHHOCTH pacdeTa CIOXKHBIX TPyOOIpoOBOIOB.
I'uppasnuueckuii yaap B TpyOOIpoBOIax.

Vcredenne )XuAKOCTH NIPH IOCTOSIHHOM M IIEPEMEHHOM Harope. VcTeueHne )XuIKOCTH Yepe3 HaCaAKH.
Pacuyer BpeMeHH HalOJIHEHHS U ONOPOXKHEHUS pe3epByapa.

5 1.5. PaBHOMepHOC " YCTAaHOBUBIICECA HCPABHOMCPHOC ABUKCHHUC JKUIAKOCTHU B OTKPBITBHIX

pyciax.

Kanassr. OcHOBHBIE pacueTHbIe (opMynbl. ['HapaBnnyeckue 3JIeMeHThI ceueHus kKaHana. OCHOBHBIC 3a7a4u
0 pacueTy KaHaJoB. JlomyckaeMble CKOpOCTH. I HpaBIndecKy HauBBITOJHENIIIEE CeueHNE KaHaa.
HenpusmaTtndeckue u npusmaTndeckue pycia. JnddepennuanbHoe ypaBHeHHE HEPABHOMEPHOTO JABHKECHUSL.
Y nenbHast HEPrHs MOTOKA B 3aAaHHOM ceueHnd. Kpurnueckas riyouna. Kpurnaeckuii ykimon. @opMsl
CBOOOIHOH MTOBEPXHOCTHU B IPU3MATHIECKUX pycinax. YpaBHeHne baxmeresa. [loctpoenue KpuBBIX
cBOOOAHOH MOBepXHOCTHU. [ MapaBIMYecKuii MPHDKOK. Y paBHEHHE IPBIKKA IIPH IIPSIMOYTOIBHON opme
cedeHus pycia. [lorepu sHEprun B IpBDKKE.

6 |1.6. BonocnuBel. /[BukeHHE IPYHTOBBIX BO/I.

Kiaccudukaums. BogocnuBel ¢ 0CTpbIM NOPOTOM, € ITUPOKHUM ITOPOTOM, IPAKTHYECKOTO TPOdUIIs:
NpPUMEHEHNE, OCHOBHBIE pacyeTHbIe (POPMYJIBI M YCIOBHS NOATOIUIEH!Us . DOPMBI M KPUTEPHU COTPSDKEHUSI.
FameHI/Ie 3HepFI/II/I IIOTOKA. OCHOBHLIC 3aKOHBbI (I)I/IJ'H:TpaI_II/II/I. (DI/IJ'II)TpaI_II/I)I B 3CMJIAAHBIX IIJIOTUHAX.

7 Pazmen 2. I'maponorus.2.1. O0mas ruipoiaorus Cymiu.
OcnoBHBIe OHATHA. KpyroBopoT Boas! B mpupoe. Boansie pecypcrl. Bonusrit Oananc. Peunas cucrema.
[MuTanne u BoaHEN pexxuM pek. [uaporpad. Jlenoseie siBICHUS Ha peKax.

8 |2.2. OCHOBBI pEYHOUN TUIPOMETPHUH.
W3mepenue ypoBHel u rryOuH Boabl. M3MepeHue ckopocTeit TeueHus Boabl. OnpeescHre pacXxoa0B BObI




n/n

TemaTwka JICSKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHUE

PEUYHBIX ITOTOKOB IO MECTHBIM CKOPOCTAM M TiryOnHaM. [locTpoeHne 1 SKCTPANOSNN KPUBBIX PacX0I0B
BOJIBL.

4.2. 3aHATUSA CEMUHAPCKOTO THIIA.

JlabopaTopHbIe paboThI

HanmenoBanue 1abopaTtopHbBIX paboT / KpaTKoe CoaepKaHue

Onpez[eﬂeHI/Ie TUAPOCTATHYCCKUX I[aBJ'IeHHﬁ.
OgajgeHne METOANKOM U TEXHUKOH OIpeeNeHus N30BITOYHOTO U BAKyYMMETPHUUECKOTO JaBJICHHS C
MOMOIIIBIO JKUIKOCTHBIX U MPYXHHHBIX IPHOOPOB.

OHpGI{GHGHI/IC YACJIBbHBIX 3H€pFHI>'I KUJIKOCTH U aHAJIN3 UX U3MCHCHHUA B ITOTOKE C
MEPEMCHHBIM KHMBBIM CCUCHUCM

OBJ'Ia,Z[eHI/Ie METOIUKOMN OIIpCACICHUA YACIbHBIX 3Hepr1/n71 T10 ONBITHBIM JAHHBIM U U3YYCHUC B3aMOCBI3HU,
KOTOpasda CymeCTBYCT MCKAY € HII,C I U € KHUH B [IOTOKEC C ICPEMCHHBIM JXKHMBbBIM CCUCHUCM.

Onpez[eﬂeHI/Ie PEKUMOB ABUKCHUA )KUAKOCTHU.
OBnazsieHne 3KCIEPHUMEHTANBHBIM H aHATUTHIECKAM CIIOCOOAMH OTIPEIENICHNS PEKIMa IBH)KECHHS )KUAKOCTH
1 HaOJIo/IeHNE 3a PpeoOpa30BaHUEM JJAMUHAPHOTO MOTOKA B TypOYICHTHBIH.

HccnenoBanue 3aBUCUMOCTH KO3 PUIIMEHTA TOTEPh YJHEPTHH OT mapametpa PeiiHonbaca

IIpU YCTAHOBUBILIEMCI PABHOMEPHOM HAIIOPHOM ABUKCHUU KUIAKOCTH.
OKcnepuMeHTaIbHOE HecieoBanue 3apucumMoct ?7=7(Re). O3HaKoMIIeHHE C METOJUKON TOTy4eHus,
06pa6OTKI/I u 0606H16HI/IH OIIBITHBIX JAHHBIX, MMOJIYUYCHHUEC COOTBETCTBYIOIIUX HABBIKOB.

UccnenoBanue BiusHus napamerpa PeiiHobAca Ha JOMOJIHUTENIBHBIE IOTEPU SHEPTUH NTPU

HCPAaBHOMCPHOM HAIIOPHOM TCHCHUHU KUJAKOCTH.
O3HaKOMJICHHE ¢ METOJMKOI N3MEPEHNSI MECTHBIX IOTEPh HAIOpa, MCCIIEe0OBaHNE BIMSIHUSA Re Ha ?, a Takoke
xapakrepa 3aBucuMoctd h M ot Q.

Pacuetnoe 3aganue Nel. «['uapaBaudeckuii pacueT HaAOPHBIX TPYOOIIPOBOIOBY:

Pacuer Bo103a00pHOI1 1 BCachIBarOIICH JTHHUIMA

OnpeencHrue AMaMETPOB BOI03a00PHOM U BCACHIBAIOIICH JTMHUI; OTMETOK CBOOOIHO MOBEPXHOCTH BOJIBI B
cOOpHOM KOJIO/I1Ie, HanOOoJIee BO3BBIIICHHON TOUKE CH(OHA M OCH Hacoca.

Pacuet BoJ10BO1a
OHpCI[eJ'ICHI/IC ,I[I/IaMCTpa BOAOBOAA, Hanopa, paSBI/IBaCMOFO HaCcoCoOM, MOIIIHOCTH Ha Bany Hacoca.

Pacuer pazBopsieii cetu

OHpCI[eJ'ICHI/IC pacxoa0B Ha YUAaCTKaX CETU, MAaruCTpajabHOTO HAIIPABJIICHUA, AMAMETPOB U IOTCPb HAIIOpA Ha
BCCX yHaCTKax MAaruCTpajbHOr'0 HAlIPpaBJICHUA, IbE3OMCTPUICCKUX U CB060,Z[HBIX HAIlOpPOB BO BCCX TOYKAX
BOJOMOTPEOICHUSI HA MaruCTpalu, pacueT OTBETBICHUN OT MarucTpay.

[TocTpoenue rpadukos.
[TocTpoeHne HaOPHOM U TEE30METPUIECKOM JTMHHUM TSl BOJJ032a00PHOM JIMHUY;
MOCTPOEHHE MTbE30METPHUYECKOH JIMHIH Ha IPOJOIEHOM MPOoQuiie pa3BOASIICH CETH.

10

Omnpenenenne K03 GUIUEHTA IEPOXOBATOCTH CTEHOK OCTOHHOTO KaHalla
OHpCI[eJ'ICHI/IC K03(1)(1)I/I]_II/I€HT8. MEPOXOBATOCTU AJIA OTKPBITOIO KaHaj1a 13 OeroHa IpHU Pa3JINIHBIX pacxodaax
BOAbI (paBJ’II/I‘IHLIX pa3Mepax KHUBbIX CC‘IeHI/Iﬁ) M COIIOCTABJIEHHE C TaOJMYHBIM 3HAYEHHEM.

11

I/I3yquI/Ie BOJ0OCJIMBa C IIMPOKUM ITIOPOTI'OM.
PaccmoTtpenne xapakTepa NpoTeKaHUs BOJHOTO MOTOKA HaJ TOPOTOM BOJOCIMBA, ONIpeeICHHIE
K03 uIHeHTa pacXoaa BOJOCIHBA C IUPOKUM MIOPOTOM U CPABHCHHE €T0 C TAOJIUIHBIM.

12

W3yuenue ruipaBInveckoro MpbhKKa M COMPSKEHUS MOTOKOB B HIDKHEM Obede.
MopenupoBaHue OTOTHAHHOTO U 3aTOIIEHHOTO I'MPaBINYECKOTo MPbIKKA, IPOBEPKA IyTEM 3KCIIEPUMEHTA
IPUMEHAEMBIX NP pacyeTax TeOpeTUUECKUX (GopMyi U yCIOBUI, ONpeeIIOMUX TUII CONPshKeHHs ObedoB.




/ HaumenoBanue 1abopaTopHbBIX paboT / KpaTKoe CoJepKaHue
II/IT

13 |Pacuetnoe 3aganue Ne2. «PacueT HEpaBHOMEPHOTO JABHXKEHUS KHUIKOCTH B OTKPBITHIX

pyciax»:
OmnpeneneHne HOPMAIBGHON TITyOHHEL.
OmnpeneneHne HOpMAIBbHON TITyOHHBI Ipad0-aHATUTHIECKIM CIIOCOO0M, MPOBEPKA MPABWIILHOCTH PEIICHHS.

14 |Omnpenenenue KpUTUIECKON TTTyOUHBI.
OnpeencHue KPUTHICCKOM MIyOHHBI ISl pyCiia TpaneneuaaabHOH (GOPMBI ¢ TOMOIIBI0 OCHOBHOTO
YpaBHCHUA KPUTUYECKOI'O COCTOAHUS ITOTOKA.

15 |Pacuer kpuBOIi CBOOOIHOI MOBEPXHOCTH MOTOKA.

OnpezeneHre BUIa KPUBOi CBOOOTHOM MOBEPXHOCTH U 30HBI €€ Pa3MEIICHHUS, YCTAHOBICHHE COCTOSIHUS
MOTOKA, PACcYeT TUAPABINYCCKOTO TOKA3aTelIsl pyciia Uik CPeIHEH TIIyOHHBI MOTOKA Ha yJacTKe KaHaya ¢
HCPABHOMCPHBIM JABUKCHHUCM.

16 |IloctpoeHue KpUBOI CBOOOHOM MOBEPXHOCTH ITOTOKA.
IMocTpoenne kpuBOi CBOOOIHOI MMOBEPXHOCTH Ha OCHOBAHHUS pelieHus ypaBHeHUs b.A. baxMerena,
oTpezieTIeHUe TIyONHBI B HAYJIbHOM CEUYEHHHN YJacTKa KaHajla C HepaBHOMEPHBIM JBH)KEHHEM >KHIKOCTH.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

y Temarnka MpakTHIECKUX 3aHITHI/KPATKOE COJICPIKAHUE
/i

1 |Pacuet Bogo3abopHO# IMHUN

- OMIPCACIICHNUC ANaMETpa CaMOTCYHOM JIMHUU,

- OIPCACIICHNEC OTMCTKHU CB060,I[HOI\/'I TOBCPXHOCTHU BOABI B C60pHOM KOJIOAIE,

- MOCTPOCHHE HATIOPHOH U TThE30METPUICCKOM JTMHUH Ha TPOIOIFHOM HPOQHIIe CaMOTSIHON JTHHUU

2 |Pacuet BcachIBaroIen JUHUN U BOJOBOIA
- OlIpeJieieHNe AuaMeTpa BCAChIBAIOILIEH JIMHUY;

- OMPCACIICHUEC OTMETKHN OCH HACOCa;

- OMPCACIICHNUE TNaMETpa BOAOBOAA,

- OMPCACIICHNUE HaIllopa, pa3BUBacMOI'0 HACOCOM;

- OIIPCACIICHNEC MOIIMTHOCTH HA BaJly HacoCa

3 |Pacuer pa3Bojsiieii ceTu

- OIPCACIICHNUC pAaCXOA0B Ha OTACIBbHBIX YYaCTKax paSBOZ[iIH.[eﬁ CCTH,

- OMPCACIICHNEC MAaruCTpajbHOTO HAIIPABJICHUS

- OMPCACIICHNUEC TUAMETPOB YHYACTKOB MaruCTpajibHOIr0 HallpaBJICHUA

- OMPCACIICHNUEC MOTEPh HAIlOPA HAa YUYaCTKax MaruCTpajbHOI0 HallpaBJICHUA

4 |PacueTr nbe30METPUUYECKUX OTMETOK U CBOOOIHBIX HAIIOPOB

- OMPCACIICHNUEC MbE30OMETPUICCKUX HAIIOPOB BO BCEX Y3JIaX MaruCTpajabHOT'O HAallpaBJICHUS

- OMNPCACIICHUE CBO60,Z[HI)IX HaIopoB BO BCEX TOYKaAX BO,Z[OHOTpe6J'IeHI/IH Ha Marucrtpaiu

- IOCTPOCHUC HBe3OMCTpPI‘I€CKOI>i JIMHWU Ha IIPOAOJIbHOM HpO(I)I/IJ'IC MarucCTpajbHOTO HAITPABJICHUA

5 Pacuer orBeTBIIEHMI OT MarucTpajin

- OTIpe/ieTICHUE OTBETBIICHUI OT MarkuCTPaJIbHOTO HAIPaBIICHNUS;

- OTIpeeTICHNE TUaMETPOB OTBETBIICHHI;

- OIpesesIeHUe TOTeph Hallopa Ha y4acTKax OTBETBIICHUI;

- OTIpesieIeHNe Tbe30METPHUUECKUX HAIlOPOB B KOHIIE OTBETBIICHHUIA;

- ompeJieJieHue CBOOOIHBIX HAIIOPOB B BOAOPA30OPHBIX TOUKAX OTBETBIICHUIA;

- IOCTPOEHHE MTbE30METPUUECKO JTMHUH Ha MPOJIOIBHOM IPOQUIIe MarUCTPAIBHOTO HANIPABICHHS

6 |OmnpenencHue rIyOMHBI BOJIBI B KaHAJIC TIPU PABHOMEPHOM JBUKCHHUH

- oTpezielICHne HOPMaIbHOW TITyOHHBI IS pyciia TpanelenaanrbHON (GOpPMBI cedeHNUS TpadoaHaATUTHICCKIM
crocooom;

- MOCTpPOCHHE TpaduKa 3aBICUMOCTH TITYOUHBI OT PACXOIHOHN XapaKTEepUCTHKH MOTOKA

- [IPOBEPKA NPABUIIbBHOCTU PCHICHUS




Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

7 |OnpeneneHre KpUTUUECKOU TITyOUHBI

- oTpeieTICHne KPUTHIECKON TITyOHHBI TS pyciia TpanenenaaTbHONH (POPMBI C TOMOIIBI0 OCHOBHOTO
YpaBHCHUSA KPUTHUICCKOI'O COCTOSAHUS ITOTOKA rpa(bO%lHaHI/ITI/I‘IGCKI/IM CHOCO60M;

- pacuCT ruApaBINYCCKOTO NMMOKA3aTCIIA pycCiaa NI CpeZ[Heﬁ FJ'Iy6I/IHLI MOTOKA Ha y4aCTKC KaHaia C
HCPABHOMCPHBIM ABUKXCHHUCM

8 |Pacuer kpuBOil CBOOOIHOM MOBEPXHOCTH ITOTOKA

- oTpe/ieJICHUE BUIa KPUBOI CBOOOIHOM MOBEPXHOCTH U 30HBI €€ PA3MEIICHHUS, YCTAHOBIICHHE COCTOSIHUS
ITOTOKA;

- pacucTt KpHBOﬁ CBO6OI[H0171 MOBCPXHOCTHU Ha YHACTKE KaHaJla ¢ HCPABHOMCPHBIM JABUKCHHUCM;

- MOCTPOCHHE KPUBOH CBOOOIHO MOBEPXHOCTH;

- OIIPCACIICHUC FJ'Iy6I/IHBI B HAYaJIbHOM CCYCHUM y4aCTKa C HCPABHOMCPHBIM ABUKCHUCM KUAKOCTU

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

Ne
Bun camocTosTennbHO#M paboThI
n/m
1 [PaboTa ¢ IeKLMOHHBIM MaTepHaIOM
2 Pabota c nurepatypoit
3 [TloaroroBka K JJaOOpaTOpHBIM paboTam
4 |Beimonnenue pacueTHoro 3aganus Nel «['mapaBnuueckuil pacueT HaIoOpHbIX
TPYOOIIPOBOJOBY.
5 |Bemonnenue pacuerHoro 3aganus Ne2 «Pacuer HEpaBHOMEPHOIO JBUKCHUS JKUIAKOCTH B
OTKPBITBIX pycCIax».
6 |[loaroroBka k 3K3aMeHyY
7 | BeimomHeHHe pacyeTHO-rpadUIecKoi paboTHhI.
8 | IlogroroBka K IpOMEXYTOUHOM aTTECTaLUH.
9 | IloaroroBka K TEKyIIEMY KOHTPOJIIO.

4.4. IlpuMepHbIN IepedeHb TeM pacueTHO-TpaduIecKux paboT

Pacu€r ruapocTrarnyeckoro IaBieHUSA Ha IUIOCKYXO BEPTUKAIbHYIO CTEHKY
pe3epByapa: IOCTPOCHUE JIIOPHI JABJICHUSA, OIPEIACICHUE DPaBHOACHUCTBYIOLICH
CHUJIbI U TOYKH €€ IPUIOKEHMUS.

Ananuz PCKHUMOB ABHJKCHHA KHUIKOCTH B TPY6OHp0BOIICZ pacqéT quciia
PGP'IHOHBIICEl, OIIPCACIICHUC KpHTI/I‘{CCKOP'I CKOpPOCTH, IIOCTPOCHHUC I‘pa(bI/IKOB
3aBUCUMOCTH IIOTCPb HAIIOPa OT pacxoda.

['uapaBnuyeckuii pacuyéT MPOCTOrO HAMOPHOTO TPYOOMPOBOJIA: OIMpPEIEICHHE
auamMeTpa TpyObl, MOTEpPh HAmopa IO JJWHE W Ha MECTHBIX COTPOTHUBIICHUSX,



IIOCTPOCHHC HBCBOMCTpH‘-ICCKOﬁ JIMHHNU.

Pacuér wucreueHuss KUAKOCTHU qcpe3 MaJIbIC OTBCPCTHA W HACAIKHU:
OIIPCACIICHUC pacXxoaa, CKOPOCTH, KOB(b(bI/I]_II/IGHTa pacxoaa; CpaBHCHUC PA3JIMYHBIX
THUIIOB HaCaao0K.

HOCTpOGHI/IG KpI/IBOI\/'I CBO6OIIHOﬁ IIOBCPXHOCTHU IIOTOKA B OTKPBITOM PYCJIC:
pacq’éT YKJIOHA, KpHTI/I‘{CCKOP'I T HY6HHBI, [MapamMCTpOB ' APABJINYCCKOI'O IIPBIZKKA.

['upponoruueckuii pacuéT CToKa peKd MpU HATMYUU JaHHBIX HAOIIOJCHUI:
MOCTPOEHUE KPHUBOM O0OECIEUEHHOCTH, OMNpPENENIeHHe pPacu€THBIX PacXo0J/IOB
3aJaHHOM BEPOSITHOCTHU MPEBBILICHUS.

Pacuér BomocnIMBa NPAKTUYECKOrO MNPOQWIIA: ONPEACIECHUE MPOITYCKHOM
CHOCOOHOCTH, TOCTpPOCHHE rpaduka 3aBUCUMOCTH pacxoja OT Haropa, aHaJIu3
BIIUSIHUA 3aTOIJICHUSL.

MopenmupoBanue (QUIbTpalid BOABI Yepe3 3eMIISTHYIO IUIOTHHY: pacuér
JIETIPECCUOHHON KPHUBOM, TpaJueHTa Hamopa, (priIbTpallMOHHOTO PAacXojia; OLEHKa
YCTONYMBOCTU OTKOCOB.

Ananmuz HCYCTAHOBHMBHICTOCA JIBH)XCHHA BOAbI B KaHAJIC: pacqéT BOJIHBI
IIOIIYCKOB, IIOCTPOCHHUC I‘pa(bI/IKOB HU3MCHCHUA YPOBHA M CKOPOCTH IIO MOJIMHC
KaHaJia.

HpOGKTI/IpOBaHI/IC CUCTEMBI BOOAOOTBOJA HA YYACTKC!: pacqéT IIOBCPXHOCTHOI'O
CTOKa, HOII60p AUaMCTpPOB Tp}I6 U JIOTKOB, ITOCTPOCHHC IIPOAOJIBLHOI'O l'IpO(bI/IJ'I}I
CCTH.

5. llepedenb wu3NaHUN, KOTOPBIE PEKOMEHIYETCS HCHOJIb30BaTh MpPH
OCBOEHUHU TUCIUIUTUHBI (MOJTYJIS).

No
y bubnunorpaduueckoe onucanue Mecro nocryna
/1
1 ['mapaBnvka, TUAPOIIOTHS, THAPOMETPHS BOJOTOKOB https://znanium.ru/catalog/document?
[Mapaxuesuy Bnagumup Tumopeesny YueGHoe 1d=437840




nocoone MHO®PA-M , 2023

2 | I'mapaBnuka U TUAPOJIOTUS TPAHCIIOPTHBIX https://znanium.ru/catalog/document?
coopyskenuii Xoasunckas Auna I eHHaqueBHa, 1d=328760

3ommep Trabsina BanentnHoBHa YueOHOE mocobue
XomzuHckas AnHa ['ennagueBHa, 3ommep TTabsaHa
Banenrunosna , 2017

6. IlepeueHp coBpeMEeHHBIX MNpPOGECcCHOHANBHBIX 0a3 JaHHBIX W
UH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIIOJIb30BAThCS TMPHU
OCBOEHUHU TUCIUTUTUHBI (MOJTYJIS).

1. http://library.miit.ru/ - >JEKTpOHHO-OMOMMOTEYHasT cucremMa HaydHo-
TexHu4Ieckoi oudmmorexku MUNT.

2. http://rzd.ru/ - caitr OAO «PXK]».

3. http://elibrary.ru/ - Hay4HO-3JIEKTpOHHAsE OMOJIMOTEKA.

4. ITouckoBrle cucTeMsl: Yandex, Mail.

7. IlepedyeHp  JHUIIEH3MOHHOTO HM  CBOOOJIHO  PacHpOCTPAHSAEMOIO
MIPOTPAMMHOTO OOECTIeYeHUsI, B TOM YHCJI€ OTEYCCTBEHHOTO TIPOU3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUILTAHBI (MOYJIs).

CnennanusupoBanHas nporpamma Mathcad.

8. Ommcanne MaTepPHATBHO-TEXHHYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIIECTBJIEHUSI 00Pa30BaTEIILHOTO Mpoliecca Mo TUCHUIUTMHE (MOIYIIIO).

Jlns  mpoBeAeHUs JICKIIMOHHBIX 3aHATHM HE TpeOyeTcs  ayJauTopus,
OCHAIIleHHas] TEXHUYECKUMH cpencTBaMu. Jisi mpoBeaeHus: 1a00paTOpHBIX padoT
TpeOyeTcss CHelnuaJu3upOBaHHAs ayJIUTOPHS, OCHAICHHAs THUIAPABINYCCKUM
obopymoBanueM: I'uapaBnuueckas Jjadoparopus uMm. @.E. MakcuMeHko.

9. ®opma mpOMEKYTOUYHOM aTTECTALINU:

DK3aMeH B 4 ceMecTpe.

10. OueHouHble MaTepUAIIBI.

OHGHO‘IHBIG MaTCpuaibl, IIPUMCHACMBIC IIpU IIPOBCACHHH HpOMG)KYTO‘-IHOﬁ
arrecranum, pa3pa6aTbIBaIOTCSI B COOTBCTCTBHUH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUMT).
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